(-)-Epigallocatechin gallate induces Fas/CD95-mediated apoptosis through inhibiting constitutive and IL-6-induced JAK/STAT3 signaling in head and neck squamous cell carcinoma cells.
In this study, we examined the effects of several plant-derived natural compounds on head and neck squamous cell carcinoma (HNSCC) cells. The results revealed that (-)-epigallocatechin gallate (EGCG) demonstrated the most efficient cytotoxic effects on HNSCC cells. We then investigated the underlying molecular mechanism for the potent proapoptotic effect of EGCG on HNSCC. Cell apoptosis was observed in the EGCG-treated SAS and Cal-27 cells in a time- and dose-dependent manner. In concert with the caspase-8 activation by EGCG, an enhanced expression in functional Fas/CD95 was identified. Consistent with the increased Fas/CD95 expression, a drastic decrease in the Tyr705 phosphorylation of STAT3, a known negative regulator of Fas/CD95 transcription, was shown within 15 min in the EGCG-treated cells, leading to downregulation of the target gene products of STAT3, such as bcl-2, vascular endothelial growth factor (VEGF), mcl-1, and cyclin D1. An overexpression in STAT3 led to resistance to EGCG, suggesting that STAT3 was a critical target of EGCG. Besides inhibiting constitutive expression, EGCG also abrogated the interleukin-6 (IL-6)-induced JAK/STAT3 signaling and further inhibited IL-6-induced proliferation on HNSCC cells. In comparison with apigenin, curcumin, and AG490, EGCG was a more effective inhibitor of IL-6-induced proliferation on HNSCC cells. Overall, our results strongly suggest that EGCG induces Fas/CD95-mediated apoptosis through inhibiting constitutive and IL-6-induced JAK/STAT3 signaling. This mechanism may be partially responsible for EGCG's ability to suppress proliferation of HNSCC cells. These findings provide that EGCG may be useful in the chemoprevention and/or treatment of HNSCC.